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Experimental Studies on Surgical Problems 
Concerning Lymphatics 
I. Lymphatic Vascular Changes in the 
Development of Cancer 
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The Second Department of Surgery, Faculty of Medicine, Kyoto University 
(Director : Prof. Dr. YoR1NoR1 H1KAsA) 
The development and growth of malignant tumors are associated with anatomical 
changes of the blood vessels, such as increase or decrease in number, and various abnormal 
patterns as dilatation, stretching and turtuosity. However, our knowledge of the morpholo-
gical changes of the lymphatic vessels in the development of cancer has lagged far behind 
that of the blood vessels. To study that problem, an elucidation of the lymphatic vessels, 
wherein the tumor is developing, is required. Moreover, lymphatic vessels should be elucidated 
physiologically along with morphological study of lymphatic vessels during the growth of 
neoplasms. 
Among fat-soluble dyes, Sudan Black B and Sudan Blue can enter the lymphatics of 
the small intestine from the lumen with long chain fatty acids. In this study, we have 
found that small intestinal and mesenteric lymphatics can be clearly delineated bヴuseof a 
fat emulsion saturated with Sudan Black B and Sudan Blue. With this method we studied 
anatomical changes of the lymphatic vessels during the development of cancer. 
After innoculation of VX2 tumor into the small intestinal wall of domestic rabbits, 
lymphatic vascular changes were studied by this method. Subserosal and mesenteric lymph-
atics of the small intestine appeared as blue lines. Lymphatic vessels were not be found in 
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cancerous regions by this lymphangiographic procedure, even in the early stages of cancer. 
And it is possible to conclude that the lymphatic vessels are more easily damaged by the 









































































解度は， 25。c,2日間の放置で夫々 27.9mg/ml,10.1 
mg/mlであった．そとで，相当量の脂溶性色素を
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PROCEDURES OF SMALL :INTESTINAL 
LYMPHANGIOGRAPHY 
1. Preparation of Oil Suspension 
Saturated Olive Oil of Sudan Black B and 
Sudan Blue ; 1 
pH 6.5 Buffer Solution with 2.5% Tween 
80 ; 4 
2. Sonication 
3. Supplement of Bile 
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